Small hemangiomas or arteriovenous malformations have a characteristic arterial pattern quite distinct from a renal carcinoma (Boijsen & Kohler 1962) .
Renal pelvic tumours have as a rule a poor blood supply, which can only be demonstrated with a good selective technique and then only when the tumour is located outside the renal parenchyma or when the normal renal substance is markedly reduced because of tumour infiltration or hydronephrosis (Boijsen & Folin 1961a , Mitty et al. 1969 ). They are not as important to diagnose with angiography as renal tumours, because urography and pyelography usually provide a definite diagnosis.
All uroepithelial tumours have a poor blood supply but as a rule they will be demonstrated at angiography. Tumours less than 1 cm in diameter will, however, not be observed. Ureteral tumours may thus be demonstrated by selective renal angiography if they are located in the upper third of the ureter, by lumbar aortography when they are present in the middle third, and by selective internal iliac arteriography when in the distal third (Boijsen 1962) .
Bladder tumours are examined by selective iliac angiography in order to define the local extent of the lesion. The diagnosis is made typically by cystoscopy and biopsy. The angiographic projections are performed according to the cystoscopic findings, so that the base of the tumour can be projected tangentially in relation to the bladder wall (Boijsen & Nilsson 1962 , Nilsson 1967 . Bladder angiography is also of some value in assessing the effect of radiation therapy. Lymphography resembles a venous cut-down on a smaller scale, and it does not matter which of the minor variations of the technique are used provided that the cannulation is quick and efficient, the injection is adequately monitored radiologically and the amount of contrast medium is kept to a minimum for diagnostic purposes. The technique used and the criteria adopted in the interpretation of the lymphograms have been dealt with elsewhere (Macdonald & Wallace 1965 , Higgs & Macdonald 1968 , Macdonald 1969 ). There may be doubt in 20% of cases at the time of lymphography, but the contrast medium is retained in the nodes for long periods and provided the diagnostic radiologist is allowed time to assess follow-up radiographs the accuracy of lymphography is high.
It is possible to give a definite diagnosis when the metastases are less than 5 mm across; in other words, these are diagnosed at a size which would still be hard to see in a chest film. From the limited number of measurements of growth rates of bladder tumours which are available it would appear that they fall into two groups. The rapidly growing group, and these seem to be in the majority, will double in volume in under twentyseven days. The remainder are very much slower, with doubling times around 120 days. Table 1 shows the lymphographic findings in 82 cases of carcinoma of the bladder. These have been divided into two groups, early (with 35% positive lymphograms) and late, when metastases were suspected (82 % positive lymphograms). Table 2 shows the distribution of involved nodes in the two groups. The incidence of the involved para-aortic nodes in the early cases is interesting. Seven patients out of 60 (11-66 %) had involved para-aortic nodes at lymphography. The incidence In an attempt to assess the accuracy of the lymphographic findings the correlation, whether histological or clinical, is shown in Table 1 . The most accurate correlation is histological, but histology is only possible in a small number of cases where a suspicious node is removed at laparotomy or when a post-mortem examination is done while the nodes still retain enough contrast medium for the case to be assessed radiologically. There were 17 early cases and 2 late cases in this category, and the assessment proved accurate in all of these. In the laparotomy cases, when only doubtful nodes were removed, it is possible that some false negatives were missed. Of those positives among the early cases who had clinical assessment, 11 out of 13 died of the disease within eighteen months and the remaining 2 have not been followed up for long enough. Of those patients among the late cases who had positive lymphograms and only clinical follow up, all 16 died of their disease. Of the early cases with negative lymphograms 16 patients survive and are asymptomatic, and 12 died without clinical evidence of enlarged nodes. In those with negative lymphograms among the late cases, all the masses felt clinically (which were in fact the indication for lymphography) proved to be something other than involved nodes.
Carcinoma ofthe Bladder
It is not suggested that those who have been followed up clinically have been very accurately assessed or that there have been no false negatives among them, but these figures show that there appear to have been no glaring anomalies and that thelymphographic assessment has been borne out reasonably well by the subsequent clinical course of the patient. The false positive diagnoses in 2 cases were both made early in the series, without adequate checking of the appearances on follow-up films. Using present criteria, and with adequate follow-up radiographs, this mistake should be infrequent.
Carcinoma ofthe Kidney
The results of lymphography in 38 cases of renal carcinoma are shown in Table 3 . Again these have been divided into early cases where lymphography was done at the time of diagnosis of the tumour (47 % positive), and late cases where metastases were suspected (75 % positive). In the early cases there were 6 patients with positive nodes and only clinical follow up. Of these 2 died within eighteen months withevidence of lymphatic metastases, one is still alive after two years, and the other 3 have had only a few months' follow up. Of the 8 patients in this group with normal nodes at lymphography all remain well and asymptomatic, but 4 have been followed up for only a few months; the other 4 are alive and well after four years. Of the patients on whom lymphography was done as a late investigation, all had died of their disease within eighteen months, except one whose lymphogram was negative and who has been followed up for only three months so far.
The correlation is therefore good, with the exception of the one false positive. This was an unusual case. The nodes below the diaphragm were all enlarged and showed an abnormal pattern, unlike that usually seen in secondary carcinoma; they looked like reactive hyperplasia, but since renal carcinoma is one of the tumours which can give a pseudolymphoma pattern they were considered to be nodes involved by secondary tumour. The patient died of a pulmonary embolism following nephrectomy a few days later, and at post-mortem only reactive changes were found in the nodes. Table 4 shows the distribution of involved nodes as seen at lymphography. It is of particular interest that in the early cases deposits were seen in the contralateral para-aortic nodes in 3, and in 2 there had been retrograde spread into the pelvis as well. These findings are in keeping with those of von Keiser (1967) .
In this series of renal tumours, even if only the early cases are taken, 47% of the patients had positive nodes at lymphography. While these figures are true of the patients who came to us, there must have been a degree of selection, which becomes evident when they are compared with pathological and surgical series. Willis (1967) states that at death 50% of parenchymal tumours of the kidney and 30 % of urothelial tumours have metastasized to the lymph nodes. Robson et al. (1969) , in a surgical series of 88 patients with renal cell carcinoma, found involvement of the nodes in 22-7%. This does not, however, invalidate the argument for lymphography because even if the incidence of involved nodes may be nearer 25 % than 50 %, it is still a considerable proportion, and often the positive lymphogram will be the only evidence ofmetastases.
Conclusion
Lymphography does not give the diagnosis, although the findings in the nodes may lead to a diagnosis being questioned and reviewed. It gives an indication, as no other investigation can, of the extent of spread of lymphatic metastases. The demonstration of involved nodes and their exact location makes positioning of the fields for radiotherapy more accurate; if surgery is contemplated, then a far more efficient lymphadenectomy under X-ray control can be done.
Half the tumours of the urinary tract metastasize to the blood stream and half to the lymphatics. In the investigation of these tumours it is as logical to do a lymphogram as a radiograph of the chest or a skeletal survey. The fairly recent introduction of very small focal spot X-ray tubes has led to a marked improvement in radiographic detail. Glomeruli can be seen during renal angiography, using geometric magnification by increasing the distance between the patient and the X-ray film (Takaro 1965 , Kaneko 1966 , Greenspan et al. 1967 . With Bosniak et al. (1968) , we have arrived at an alternative technique, using slow, fine grain industrial film placed in contact with the exteriorized kidney. Fine detail angiograms using a Siemens Biangulix X-ray tube (focal spot <0 3 mm) can be obtained in the experimental animal in this way, and enlarged by photography or projection.
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